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Abstract 

Background: In the UK, referrals to specialists are initiated by general practitioners (GPs). Study objectives were to 
estimate the incidence of diagnosed psoriasis in the UK and identify factors associated with GP referrals to 
dermatologists. 

Methods: Newly diagnosed patients with psoriasis were identified in The Health Improvement Network (THIN) 
database between 01 July 2007-31 Oct 2009. Incidence of diagnosed psoriasis was calculated using the number of 
new psoriasis patients in 2008 and the mid-year total patient count for THIN in 2008. A nested case-control design 
and conditional logistic regression were used to identify factors associated with referral. 

Results: Incidence rate of diagnosed adult psoriasis in 2008 was 28/10,000 person-years. Referral rate to 
dermatologists was 18.1 (17.3-18.9) per 100 person-years. In the referred cohort (N=1,950), 61% were referred within 
30 days of diagnosis and their median time to referral was 0 days from diagnosis. For those referred after 30 days 
(39%, median time to referral: 5.6 months), an increase in the number of GP visits prior to referral increased the 
likelihood of referral (OR=1.87 95% CI: 1.73-2.01). A prescription of topical agents such as vitamin D3 analogues 30 
days before referral increased the likelihood of being referred (OR=4.67 95% CI: 2.78-7.84), as did corticosteroids 
(OR=2.45 95% CI: 1.45-4.07) and tar products (OR=1.95 95% CI: 1.02-3.75). 

Conclusions: Estimates of the incidence of diagnosed adult psoriasis, referral rates to dermatologists, and 
characteristics of referred patients may assist in understanding the burden on the UK healthcare system and 
managing this population in primary and secondary care. 

Keywords: Primary care, General practice, Psoriasis, Referral patterns, UK 



Background 

Psoriasis is a serious chronic inflammatory skin disease 
with varying degrees of severity and disability. The most 
common type, accounting for 90% of all cases, is plaque 
psoriasis [1]. In the United Kingdom (UK), the prevalence 
of psoriasis has been reported to be between 0.24% - 1.5%, 
[2,3]. Higher mortality rates have been reported for severe 
psoriasis (patients with history of systemic therapy) in the 
UK [4] and hospital admission rate for patients with a pri- 
mary diagnosis of psoriasis has been reported to be 2.9 
per 10,000 population per year [2]. Psoriasis causes phys- 
ical impairment, pain, and psychological stress, including 
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impairment in social settings and workplace, and poor 
health-related quality of life [5-9] . 

In the UK, the National Institute for Health and Clin- 
ical Excellence (NICE) and the British Association of 
Dermatologists (BAD) treatment guidelines for psoriasis 
[10,11] recommend starting with prescription topical 
drugs including corticosteroids, coal tar, dithranol, re- 
tinoids (e.g. tazarotene), and vitamin D3 analogues 
(calcipotriol, calciotriol, tacalcitol) for mild to moderate 
psoriasis, and progressing to more potent therapies 
(phototherapy, systemic drugs including methotrexate, 
ciclosporin, acitretin, and hydroxycarbamide) for greater 
severity of psoriasis. Anti-tumor necrosis factor agents 
(e.g. etanercept, adalimumab, infliximab) are indicated in 
the UK for the treatment of severe plaque psoriasis 
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among patients who do not respond, or are intolerant to 
or contraindicated for standard systemic therapy [10-12]. 
At the time of this analysis, the British National Formu- 
lary (BNF) restricted the prescribing of systemic biologic 
drugs acting on the immune system to specialists. 

To comprehensively understand psoriasis patients in the 
UK, the treatment patterns and characteristics of patients 
treated in primary care before they are referred to derma- 
tologists needs to be elucidated. A previous study reported 
the number of prescriptions received by patients undergo- 
ing therapy [3]. However, data on psoriasis treatment pat- 
terns in primary care, especially for patients who are 
referred to specialist care, is lacking. Additionally, the 
most current estimates for the incidence of psoriasis in 
the UK utilized data for patients diagnosed about 15 years 
ago, in 1996-1997 [13]. It is important to understand the 
proportion and characteristics of patients who are cur- 
rently being referred for specialist care to determine an 
updated disease burden on the UK health system. The ob- 
jectives of the present study are to estimate the incidence 
of diagnosed psoriasis and describe the clinical character- 
istics and treatment patterns for incident psoriasis patients 
being referred to specialist (dermatologist) care. 

Methods 

A retrospective cohort study using The Health Improve- 
ment Network (THIN) data to identify patients with a 
new diagnosis between 1 July 2007 and 31 October 2009 
was conducted. The THIN database contains anonymized 
medical records from 1500 GPs in over 427 primary care 
practices covering over 5% of the UK population (>7.6 
million patients), which is broadly representative of the 
non-institutionalized UK population [14,15]. Approxi- 
mately 98% of the UK population is registered with a GP. 
Diagnoses are recorded using the READ diagnostic code 
scheme and prescriptions are recorded using codes from 
the UK Prescription Pricing Authority [16]. THIN is the 
only UK primary care database that has complete mor- 
tality reporting indicated as the acceptable mortality 
reporting date [17] to ensure the completeness and accur- 
acy of the enumeration of the total population during the 
study period. THIN data have been previously validated 
for the study of psoriasis in a population-based setting 
[18]. The study was reviewed and approved by the 
Cegedim Strategic Data Medical Research Scientific Re- 
view Committee (SRC) (Reference no. 10-035). 

Study population 

The study population was comprised of patients in THIN 
with a diagnosis of psoriasis and who were currently man- 
aged by their general practitioner (GP). Newly diagnosed 
psoriasis patients aged >18 years were identified by the 
first psoriasis Read Code (diagnosis code) in the medical 
records after 1 July 2007. The index date was defined as 



the date of first psoriasis diagnosis. Patients were required 
to be registered with the GP practice for at least one day 
in the follow-up period (minimum follow-up). Twelve 
months of computerized records for each patient were re- 
quired before the first diagnosis of psoriasis to ensure that 
true incident cases were identified. Patients were excluded 
if their diagnosis date was earlier than the practice's ac- 
ceptable mortality reporting date to increase accuracy of 
the denominator in the incidence calculations. Follow-up 
was defined as the time from index date until the earliest 
of the following: 1) end of study period (i.e. 31 October 
2009), 2) date patient left the practice, or 3) date of pa- 
tient's death. 

Study measures 

Primary outcomes included incidence of diagnosed pso- 
riasis in 2008, and the proportion, characteristics, and 
treatment patterns of patients referred to specialist 
(dermatologist) care between 1 July 2007 and 31 October 
2009. Incidence of diagnosed psoriasis was defined as the 
number of new cases of psoriasis in 2008 with a denomin- 
ator of the mid-year (June) patient count for THIN in 
2008. For the incidence person-time calculation, prevalent 
cases of psoriasis were subtracted from the denominator, 
and age- and sex-specific rates were calculated from which 
a UK standardized rate was estimated for 2008. 

Patient characterization of the incident cohort referred 
to dermatologist care included age at diagnosis, gender, 
body mass index (BMI), select comorbid conditions prior 
to index date (including hypertension, cardiovascular dis- 
ease, chronic obstructive pulmonary disease, hyperlipid- 
emia, diabetes mellitus, heart failure, renal insufficiency, 
cancer, psoriatic arthritis, liver disease, eczema, rheuma- 
toid arthritis, other auto-immune conditions), social class, 
number of GP visits, and current psoriasis therapy. 
Psoriasis-related therapies included prescriptions at the 
index date (or within 30 days after the diagnosis) as well 
as therapies received during follow-up before a referral to 
a dermatologist. Social class was represented by the 
Townsend deprivation index, a census-based index of ma- 
terial deprivation [19]. 

For identifying factors associated with referral from the 
GP to dermatologists, a nested case-control design was 
used. Patients with psoriasis who were not referred to a 
dermatologist during follow-up were designated as con- 
trols. Patients referred to a dermatologist were matched to 
four controls by GP practice. Matched (by GP practice 
only) controls were assigned the date of referral of their 
matched case (referred patients) to investigate potential 
determinants of referral to a dermatologist. 

Statistical analysis 

Referral rates to dermatologists were expressed using sur- 
vival analysis techniques which accounted for varying 
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Table 1 Characteristics of incident psoriasis patients 
at diagnosis, n = 10,832 



Characteristics 


Males 


Females 


All 




(n = 5281) 


(n = 5551) 


(n = 10,832) 


Age, years (mean, SD) 


48.5 (17.1)* 


49.4 (1 8.3) 


49.0 (17.8) 


Body mass index, kg/m 2 
(mean, SD) 


27.4 (5.3) 


27.6 (6.4) 


27.5 (5.9) 


Comorbidities at index, % 








Hypertension 


24.1 


24.6 


24.3 


Cardiovascular disease 


10.7 


/./ 


9.1 


Chronic obstructive 
pulmonary disease 


7.0 


7.2 


7.1 


Diabetes mellitus 


7.5 


6.8 


/.I 


Heart failure 


1.2 


0.8 


1.0 


Cancer 


4.3 


6.3 


5.3 


Rheumatoid arthritis 


4.4 


6.3 


5/1 


Psoriatic arthritis 


2.3 


2.6 


2.4 


Eczema 


29.0 


34.1 


31.6 


Othf=ir ai itnimini inp Hiciciacpc:"! - 
WU ICI O U LUI 1 I II 1 1UI IC UlJCfJiCJ | 


5 5 


1 1 4 


8 5 


Liver disease 


0.04 


0.2 


0.1 


Dyslipidemia 


9.4 


8.1 


8.7 


Number of comorbid 








conditions, % 








0 


43.7 


37.4 


40.5 


1 


31.9 


33.0 


32.5 


Z (J[ If IUI C 




29 6 


2/ 1 


Townsend deprivation 








quintile, % 








1 


23.9 


22.6 


23.3 


2 


20.7 


20.4 


20.6 


3 


21.0 


21.2 


21.1 


4 


16.9 


17.6 


17.3 


5 


13.0 


13.4 


13.2 


Psoriasis-related therapies 








at index, % 








Vitamin D3 analogues 


45.5* 


34.7 


39.9 


Retinoids 


0.04 


0.07 


0.06 


Tar & tar combination products 


12.0 


15.9 


14.0 


Anthracin & combination 
products 


0.6 


0.5 


0.6 


Salicylic acid 


0.8 


0.8 


0.8 


Corticosteroids 


34.9 


43.6 


39.4 


Phototherapy 


0 


0.04 


0.02 


Non-biologic systemic therapy 


0.6 


0.8 


0.7 


Any psoriasis-related 
medication at index, % 


80.6 


80.1 


80.4 



tincludes ankylosing spondylitis, Crohn's disease, 
metabolic syndrome, ulcerative colitis. 
*P<0.05. 



irritable bowel syndrome, 



lengths of follow-up. Patients that were not referred were 
censored at the end of their follow-up. Kaplan-Meier sur- 
vival method was used to calculate the time to referral. 
Conditional logistic regression was used to calculate ad- 
justed odds ratios (OR) to identify factors associated with 
referral. The multivariate model was adjusted for age, gen- 
der, and variables that were significantly different between 
groups in an initial bivariate analysis. 

Results 

A total of 10,832 patients who were newly diagnosed with 
psoriasis between 1 July 2007 and 31 October 2009 and 
met the study inclusion and exclusion criteria were identi- 
fied. Psoriasis was diagnosed around the age of 49 years 
for men and women (Table 1). BMI was not significantly 
different between males and females and its distribution 
was similar to the general UK population (28 kg/m 2 ) [20]. 
Eczema, present in 31% of newly diagnosed psoriasis pa- 
tients, was the most commonly reported comorbid condi- 
tion followed by hypertension (24%). Approximately 40% 
of patients did not have any of the selected comorbid 
conditions. The distribution of social class (Townsend 
deprivation quintiles) was similar to the social class distri- 
bution of the general population in THIN. At index date, 
approximately 80% of newly diagnosed psoriasis patients 
received topical pharmacological therapy for the treatment 
of psoriasis. Approximately, 24% of patients started ther- 
apy with a combination of vitamin D3 analogues, cortico- 
steroids, and tar or tar combination products, with a total 
of 40% using vitamin D3 analogues, 39% using corticoste- 
roids, and 14% using tar or tar combination products at 
index. All other therapies for psoriasis were used by < 1% 
of patients at index. 

Incidence of diagnosed psoriasis 

The standardized incidence rate of diagnosed adult psor- 
iasis in 2008 was 28 (95% CI: 28-29) per 10,000 person- 
years. The incidence rate was highest for 60-69 year 
olds at 34 (95% CI: 31-36) per 10,000 person-years. Inci- 
dence did not vary by sex (Table 2). 

Referrals to dermatologists 

A total of 1,950 (18%) patients within the incident cohort 
had a referral to a dermatologist. The referral rate was 
18.1 (95% CI: 17.3-18.9) per 100 person-years. Amongst 
those that were referred, 49% were male and median age 
at diagnosis was 49 (interquartile range: 35-62) years. The 
distribution of time to referral showed a clustering of pa- 
tients who were referred very shortly after diagnosis 
(within 30 days of diagnosis). For patients referred after 30 
days of diagnosis, the distribution of time to referral 
ranged from 31 days to 2.3 years with no clear clustering 
so these patients were grouped together as referral >30 
days after diagnosis. Approximately 61% of referred 
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patients (n = 1,183) were referred to a dermatologist 
within 30 days of diagnosis (immediately referred) and 
39% were referred after 30 days post-diagnosis and were 
managed in primary care up to their referral date 
(Figure 1). 

The median time to referral for patients referred within 
the first month was the day of diagnosis (day 0, interquar- 
tile range: 0-6 days). Demographic characteristics, includ- 
ing age (mean [SD]: 49.2 years [17.5] vs. 48.8 [17.9]), 
gender (46.8% vs. 48.8% men), BMI (28.1 kg/m 2 [6.4] vs. 
27.6 [6.0]), and number of psoriasis-related prescriptions 
at index (0.6 [0.9] vs. 0.4 [0.7]) were similar between cases 
that were immediately referred and their matched controls 
that were not referred to a dermatologist. Mean number 
of GP visits in the year prior to referral was 2.0 [1.5] for 
immediately referred patients compared to 1.8 [1.4] for 
patients not referred to a dermatologist (p<0.05). Mean 
number of comorbid conditions was 1.2 [1.3] for immedi- 
ately referred patients compared to 1.1 [1.2] for patients 
not referred (p<0.05). For those who were referred imme- 
diately, a greater number of GP visits prior to a derma- 
tologist referral significantly increased the likelihood of 
referral (OR = 1.14, 95% CI: 1.08-1.20) compared to con- 
trols, after adjusting for age, gender, number of comorbid 
conditions, psoriatic arthritis diagnosis, and psoriasis- 
related prescription at index (Table 3). A prescription at 
index of tar products also increased the likelihood of being 
referred immediately (OR = 2.00, 95% CI: 1.45-2.76), as 
did vitamin D3 analogue (OR = 1.84, 95% CI: 1.50-2.25) 
and corticosteroid (OR = 1.56, 95% CI: 1.26-1.92) pre- 
scriptions compared to controls (Table 3). 

For patients who were referred to a dermatologist > 30 
days after diagnosis (later referred patients), demographic 
characteristics, including age (48.5 years [19.0] vs. 49.2 
[17.8]), gender (51.1% vs. 50.3% men), BMI (28.1 kg/m 2 
[6.2] vs. 27.6 [6.0]), and the number of comorbid condi- 
tions (1.3 [1.3] vs. 1.2 [1.3]) in the year period were similar 
between cases (later referred patients) and controls. The 
median time to referral to a dermatologist was 5.6 (inter- 
quartile range: 2.8-11.5) months after the psoriasis 

Table 2 Incidence rates of diagnosed psoriasis for 2008 
by age and sex per 100 person-years 

Incidence rate per 100 person-years (95% CI) 



Age group, years Males Females 



18-29 


0.25 (0.23-0.28) 


0.35 (0.32-0.38) 


30-39 


0.29 (0.26-0.32) 


0.32 (0.28-0.35) 


40-49 


0.22 (0.20-0.25) 


0.22 (0.20-0.24) 


50-59 


0.32 (0.30-0.36) 


0.31 (0.28-0.34) 


60-69 


0.37 (0.33-0.40) 


0.31 (0.28-0.35) 


70-79 


0.29 (0.25-0.33) 


0.29 (0.25-0.32) 


80 and older 


0.18 (0.14-0.23) 


0.16 (0.13-0.19) 



diagnosis. The mean number of GP visits in the year prior 
to referral was 3.0 [2.0] for later referred patients com- 
pared to 1.4 [1.3] for patients not referred to a dermatolo- 
gist (p<0.05); the mean number of psoriasis-related 
prescriptions at index was 0.6 [1.0] for later referred pa- 
tients and 0.1 [0.5] for controls (p>0.05). Overall, later- 
referred patients made 5.34 visits to the GP before they 
were referred to a dermatologist. Of those GP visits, 2.73 
visits were psoriasis-related. 

After adjusting for age, gender, number of comorbid 
conditions, psoriatic arthritis diagnosis, and psoriasis- 
related prescription, a greater number of GP visits prior to 
referral increased the likelihood of later referral (OR = 
1.87, 95% CI: 1.73-2.01) compared to controls (Table 3). A 
prescription for vitamin D3 analogues within 30 days 
before referral also increased the likelihood of being la- 
ter referred (OR = 4.67, 95% CI: 2.78-7.84), as did cortico- 
steroids (OR = 2.43) and tar products (OR = 1.95) 
compared to controls. 

Discussion 

Approximately 28 patients per 10,000 person-years were 
newly diagnosed with psoriasis in the UK. Among patients 
who were diagnosed in primary care, the referral rate to 
dermatology was 18 per 100 person-years, with most pa- 
tients who were referred being referred immediately after a 
diagnosis is made. Having a greater number of GP visits in 
the year prior to referral, a prescription for vitamin D3 an- 
alogues, corticosteroids or tar products increased the likeli- 
hood of being referred to the dermatologist. 

Previous population-based UK studies have reported 
psoriasis incidence to be lower as 14 per 10,000 person- 
years [13,21]. One possible explanation of the higher inci- 
dence estimate of diagnosed psoriasis in the present study 
is that previous studies were conducted prior to the intro- 
duction of the Quality Outcomes Framework (QOF) 
guidelines [22], which have improved the completeness of 
diagnostic recording in UK primary care since payment is 
performance-related under QOF. An increased awareness 
of psoriasis and new treatment options may also be a rea- 
son for the higher incidence of diagnosed psoriasis in re- 
cent years. The bimodal distribution of incidence of 
diagnosed psoriasis with rates peaking in the 30-39 and 
60-69 year age groups in this study was also reported in a 
previous study of the UK population [13]. 

In the present study, approximately 18% of newly diag- 
nosed psoriasis patients were referred to dermatologists. 
In the UK, the first point of contact with health profes- 
sionals is the GP. The GP may decide to manage psoria- 
sis patients in primary care, especially when the disease 
is mild, or refer patients to dermatologists in secondary 
care if the psoriasis is more severe. According to guide- 
lines and the BNF, most systemic therapies including bi- 
ologies can only be prescribed by a specialist [10-12]. 
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10 20 
months to referral (from index date) 

Figure 1 Distribution of time to referral to secondary care dermatology specialist (n = 1,950). 



Recent evidence indicates that 25% to 44% of psoriasis 
patients are moderate to severe and would likely benefit 
from specialist attention [23-25]. However, the present 
study found that only 18% of patients were referred, 
suggesting under-utilization of specialist services. The 
referral rate of 18% is higher than the previously 
reported figure of 0.7% in 2003 using data from the Doc- 
tor's Information Network, a smaller primary care 



database in the UK [21]. The higher rate of referral in 
the present study may also be explained, in part, by the 
recent availability (since 2003) of biologies in secondary 
care and biologies can only be prescribed by a specialist 
in the UK. 

Most patients in the present study were referred im- 
mediately after the psoriasis diagnosis. One possible rea- 
son is these patients may present with severe psoriasis at 



Table 3 Risk of referral from conditional logistic regression for patients referred to a dermatologist 


Variable 


Immediately referred at diagnosis 


Referred >30 days after diagnosis 




Adjustedt Odds ratio (95% CI) 


Adjustedt Odds ratio (95% CI) 


Age 


1 .00 (0.98-1 .00) 


0.99 (0.98-1.00) 


Males 


1.07 (0.92-1.23) 


0.87 (0.71-1.07) 


Number of comorbidities in prior year 


1.01 (0.94-1.08) 


0.96 (0.87-1.06) 


Number of GP visits in prior year 


1.14 (1.08-1.20)* 


1.87 (1.73-2.01)* 


Psoriatic arthritis at index 


1.16 (0.62-2.19) 


1.15 (0.61-2.16) 


No psoriasis-related prescription at index 


Reference 


NA 


Corticosteroid prescription at index 


1.56 (1.26-1.92)* 


NA 


Vitamin D3 analogue prescription at index 


1.84 (1.50-2.25)* 


NA 


Tar & tar combination prescription at index 


2.00 (1.45-2.76)* 


NA 


Non-biologic systemic therapy at index 


0.30 (0.11-0.88)* 


NA 


No psoriasis-related prescription in 30 days prior to referral 


NA 


Reference 


Corticosteroid prescription in 30 days prior to referral 


NA 


2.43 (1.45-4.07)* 


Vitamin D3 analogue prescription in 30 days prior to referra 


NA 


4.67 (2.78-7.84)* 


Tar & tar combination prescription in 30 days prior to referral 


NA 


1.95 (1.02-3.75)* 


Non-biologic systemic therapy in 30 days prior to referral 


NA 


0.20 (0.05-0.90)* 


Number of psoriasis-related prescriptions in 30 days prior to referral 


NA 


0.85 (0.31-1.17) 


+ Adjusted for age, gender, number of comorbidities, psoriatic arthritis diag 


nosis, and psoriasis-related prescriptions at index; NA not applicable. 



*P<0.05. 
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the time of diagnosis, necessitating immediate referral to 
a dermatologist. 

A greater number of GP visits in the year prior to refer- 
ral, a prescription for vitamin D3 analogues, corticoste- 
roids or tar products were all significantly associated with 
an increased likelihood of referral to a dermatologist 
amongst patients referred immediately or later. The fac- 
tors associated with referral may help in understanding 
which patients need specialist care so that in the future, 
patients may be identified and referred earlier and, where 
appropriate, receive systemic therapies (biologic and non- 
biologic) to control their psoriasis. With the association 
between vitamin D3 analogues, corticosteroids and tar 
products and referral to a dermatologist, it appears that 
GPs are following the UK NICE and BAD guidelines 
[10,11] for step therapy of starting with prescription top- 
ical drugs since corticosteroids and vitamin D3 analogues 
were most frequently prescribed at index. Also, a greater 
proportion of referred patients received topical therapies 
within 30 days prior to referral than at index. Age, gender, 
BMI, concomitant psoriatic arthritis, and number of co- 
morbid conditions were found to not be associated with 
an increased likelihood of referral to a dermatologist. 

One of the strengths of this study is that THIN is one of 
the few primary care databases validated to study psoriasis 
[18]. Furthermore, as a population-based database was 
used, the results from this study are broadly representative 
of the UK population in terms of age and gender. The 
study data are presented for a recent time period, after the 
introduction of incentivized guidelines on completeness of 
coding in primary care and represent estimates from a 
period where GPs may be coding more accurately. 

The study does have some limitations. It was not pos- 
sible to directly discern severity of the psoriasis amongst 
the patient population since medical Read codes do not 
consistently indicate severity of the condition. It is pos- 
sible that patients with mild psoriasis may not have come 
to medical attention in which case diagnoses by GPs may 
underestimate the incidence of psoriasis. The clinical 
characteristics and treatment patterns described in this 
study are those that are prescribed in primary care by GPs 
and the treatment patterns for systemic therapy are not 
included in primary care data. Other factors such as psor- 
iasis severity, patient understanding of the disease, and pa- 
tient desire for improvement, may be associated with GP 
referrals to dermatologists; however, data for these factors 
were not recorded or available in the THIN database. 

Conclusion 

In conclusion, the current estimates of the magnitude of 
the diagnosed psoriasis population and referral rates to 
dermatologists may assist in understanding the burden on 
the UK healthcare system and allow for decision-making 



and planning for managing this chronic disease popula- 
tion in primary and secondary care. 

Consent 

The THIN database contains only anonymized and de- 
identified clinical data and no direct patient contact oc- 
curred in this retrospective study. As such, this study was 
exempt from obtaining patient consent. 
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